Ligand-independent hormone secretion.
The secretion of many hormones is regulated by extracellular signals, such as hormones, growth factors, neurotransmitters, and ions, that mediate signal transduction via a G protein-coupled pathway. Three components comprise the G protein-coupled pathway: the G protein-coupled receptor, the G protein, and the effector. G protein-coupled receptors allow cells to respond to external stimuli and comprise a large superfamily with hundreds of members. G proteins function as signal transducers between ligand-bound receptors and intracellular effectors. G protein-regulated effectors include enzymes of second messenger metabolism, such as adenylyl cyclase, phospholipase C, cyclic GMP phosphodiesterase, and ion channels. Abnormalities in any of these three components alter signal transduction and can lead to human disease. For example, mutations of G protein-coupled receptors that promote G protein activation in the absence of an agonist cause retinitis pigmentosa, hyperthyroidism due to hyperfunctioning thyroid adenomas and thyroid hyperplasia, male-limited precocious puberty, and hypocalcemia. Human disorders attributed to constitutively activating mutations of the alpha subunit of Gs include the McCune-Albright syndrome, adrenocorticotropic hormone-independent Cushing's syndrome, and functional endocrine tumors.